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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
derivative expressed by a specific formula, having 
excellent electron transporting performance, exhibiting 
high solubility in solvents and excellent compatibility with 

binder resins and giving an electrophotographic receptor J^^^^ \i 

having high sensitivity. ' ' 

SOLUTION: The objective derivative is expressed by Si- 
formula I {R1a, Rib, Ric and Rid are each H, a 
(substituted) alkyi, group of formula II or group of 
formula III lR2a is a (substituted) alkyI; R2b, R2c, R2d, 
R2e and R2f are each H or a (substituted) alky!]}, e.g. ^ 
5,12-dioxo-6,1 1 -tetracenedione. The compound of O^^' ^" 

formula I is produced, e.g. by the condensation reaction " ^J/^^ 
of 2,3-dichloro-1,4- naphthoquinone of formula IV with a 
catechol derivative of formula V. 
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[0134 1 R»27 T/i^=^/ws*fc«r y —^^^ f: 
2-^7"->'^^^ 3->^v^:=^/^^. i-p<^/i-ry 

[0 13 51 HuiaR»2i icjoV>X. -O-^^^^^^-g-L 
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I 0*1 3 6] ±|2R»2» tC*5V>r. ^^/-^^^ilirffi^L 

L.0 1 3 7] ^:rc' R»2i (cib^v>T. -<>'^>'^^JNg'g' 
—/US. #/ y^/ws. -f -y^/ y ::^/us. v'^^/ y ^ 

. [ O .1 3 8 1 ±|5R »?i :t^:y'if>mt (Dm^{zX y>m 

m^ti^^^m^mmmmt urn. m^it^^=^/i- 

^y]) /US., .^r y jvm. ^y^r^^) )ym^ ^ %^ 
/ y /uk. V y /vs, h y r >/ y /us.' V h 7 >^.y 

/US. t-yv^/uS. ^T:/y/uS;65feJfbih.So^/c. .39 
^f>{c:flbco3§^#l^ll^i^^Lfc1S^^S (^J;^ll-<>v^ 
>^^^/uS. -<:yr/^ ^ y /uS. .^>:>^^=^,-y->^ y 

/usy <f >^y^T / y /US. * y /us/^ r-fc o r 

Kfb**t.^^^^ >^ne'^u>'S. >^^u 

^^V^S. ::^:7f;i^.vS y !<>:S^;5>$? 

y i^/u% .i^-^i^/us. if.^^/us; . < 40 

y u-vs./^^i^^ur^^S; >^neu>-s, >^^uKS^ii^ 

^: {CX D tL^>5?Sl*<*1SaiitS<u L-C|i, 
-<>>^-r 5^>^— /US. ^>^>^ [ f ] -<>'/'Y^yy'— 
/uS.,.v?-<:<:/,[e j g] -<>'>^.>f .^!5^y'-/uS; f<> 

-:/ey ^i^cxs^?5si>rrbttSc rKibosttHfrtei:!^ so 



[0 1 4 1 1 Huf5R*26 {c*3V^r., r/u=i=5rv^:3r;yu;}f- 
/uS<?:LT*i. ^Jxf^;^ >;«7/u4^::i/uS. ^ h^v- 
;<7/u;lf-/uS. v^;t7yu.-}f ^yuS. zfh^t^ifyi- 

;J?^/uS^oS;55$>jf t^tt^o ^^^Jc*5i^-CJi. ±fa 
«aj^cQ®i^^^S'J(0(5?5^k. Mxf^-feu:^. iru>-— 7^ 

:^DV^M3|sf. hy :7^-/up<^:/S®3^4, xu-v^M 
I*, h/u-f e;':/^®3|6f, f^^/y v^ffi^si-. y k 

[0 14 2] ±f5«»j7i^<??mi^%^^jfi. mm<Dm 
'tvxm^^^:itr^xtf^o 't(Dm. oETL^i^^j^ur 

^i-lyitMiiLt^A, 8 --5. 6 e V<^t><;5^^;ffi-r6r 

^^±m. Mri^m:^n4^>^i\:mm*^4. s-e. oe 
V. 4#*c5. 0 — 5. s ev<D^m^ch^m.M^±m^ 

[0 14 3] mcik^m^j:m^^±mt Lxa. mm-^ 
^(CGi) 'e^^tt5x^^^M:7^n'>r::i>. 

(CG2) -C^$ttS5i-:^y^^-/U:7:^^n'>T::ri^^07 

^D>'T::^v^Mr4. tifl2-^^(CG3) r*^$i^6-<•y- 
U'>'^M2|s|•/.^^*r•feSo \y>^mnt\^xa. 

[0144] 

C^b5 6] . 




(11) 

[0 14 5] (^4^. R130. R13I.^ RI32 :fcJ:t/R 

»33..lil^r:*^»iS?ioT. *5RJ^^. -T/u^^^/uS. T. 
/i.-i^v./bs*yc:iir y— /us^^-To ) xmi^th^it 

siSR'30. /-R>". fc*BS-r,57:/u^/us. r/U3^*> 

S*5J:t;^T y-/uS^UT«:. .H8fB^j^«/jrS;5s*>»f 

[014 6 ] ffifB:7> d '>ri=^y^®^|i. 7 0 p n m 
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10 14 7] ^fz^D v^Mf+j^t. -^mmm^mm^ 

xmmmx^^. n-:>x'^^mm<D&^^M^t^9tmi: 
mt LTti; u^x "9 mmmytmi^mm^thx\^^^m>^ io 

:^-f-i->^-'^^ i^^y^^m-^i^. :^^U'i^-r^V 

x^i/^-r^j' y/i-^^S'^fl^. 7j^y^^xyi>;*r 
[ 0 14 8 1. xfeip. im^<om.f^%mip^<^^'^^ 

oiftSisic^ v.x^^^^nn, d : 1-^5 6 Mssis. 
U^V<\%o: 5~3 ofi«^<56fd#r*iBi§^^H^^ 

< « 2'^ --2 00 a*aro#i^^g2^^ 
<^{^ 3 2 (> 6 sasii'efcs^^^s^^ 

. 1 0 1 4 9 1 ^ih; ¥®M<^M*S<?^ff^ 



10 1 5 01 mmmi^^m^^^^x^t.. m^m^m^m 

hz.t7b*^x^^fiK ^^^fl^i 0 ommmcMLxm^ 
^iS»J^5^i 0 0 oMftSP. »*U<fi3 0-5 0 0 

^^f^mmm i o o a j:»i5t;i» lt o . i - 4 o a«; 
SB. fi^^u<t^o. 5-2 oas^r-sa-^-r^i^^'^^Ji^ 

^{i. mT-^ii^^j^^^^flai 0 oaigist-^^ruro. • 
5-50 aasp, L < 1 4 o aftSBT-iB^'r 6 

[0 1 5 1 1 S#«i7llJi.^^fi)c-r6m^ttii^SJ^M«« 

{zx^m^m±mx±\:^tcmm^^Bi^^w^x^^x^ 
tc. f^mmmi 0 0 mmmz.Mvxm^mmm^ 10- 
5 0 0 a»sp. »^ L < 2 5 - 1 0 0 mflg<7)#]'^r'ia 

0 mmm^M ur 0 . 1 4 o mm^: »^ u < o . . 
(0 15 2]^tz. mmm(Dm^m(Dm^\^': mMm± . 

mt^O, 0 l'>'5MmSig. i?iL<«:0. I'-'S/im 

^Sr'$?«9, mi^^i^liv^'^2~l 0 0 Mm, $?^L< fl 
5-50 M mm*T*fc^o *^^^3fef^t-feoTii. ^ 

m\±mi^tmytm t<om\^. ^tzmmmm^m^^ox 

tlX\^^Xi^^X^\- ^'■''■-^•■"^ ' ' • - ^ •.. 

[0 15 31 mm^^xxj^mmm(D^m^m\^^^^^^^ m^r 
[0 1 5 41 ^fzy mytm(Dm^^\^±^^^tcM^ 

. "$-^"t^ t>i:-vv tcoX 0 ^J:^¥mmm t UTfi. iSv^ffi; 
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[0 i.5 5] 



,144 




10 



[0 15 

I 0 1 5 
[^b5 8 



(ETI) 




147 



30 



[0 1-5 81. (5^»1f^_R»<7^ iir/u^/u-S^tRW .fig 
-CC^J:.yv X r .i^ --^v/:- 

• [6.1 % 9] A \: . /j. • ^ ■ 

[{1:5 91.. 



1«t 




(ET3) 



32 

[0 1 6 0] . (^q^, R»^9 4oJ;i/R>5o 
or. TJi^^/U^^Tiki-^ 6 1 — 4 

t\ ) 
[0161] 

[fbeol . . . - 




{ET4) 



[0 1621 (^4*,. R/51 j^T^^i^ar;;!^^ T y — /U 

[0 16 31 
[{b6 11 




(ET6) 



[0 1 6 41 (^.*>R»52 . j;±T/l^^/l'M^7jkl.\ an 

152 (iS/j:oTV^-CtJ;v,S„ ) " 



( 6 1 6-5 1 
Ut& 21 




154 



[0 16 61 (^f, 43j:O^R»54 tii^-- 

[0 1 6 71 . ■ • ;:i 

[fkes] f . 



TV 

liS : • 
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(18) 
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(ET7) 

[0 16 8] (^trf^. li7K^JF>^. ^^ny>^#. 

^15:V^(Cm/^oTV^Tfe-<J:'V^o ) 



[0 16 91 
[^ti6 4l 




157 



{ET8) 



[0 1 7 1] 

[^b6 5] (srr^} 
o 
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. (ET11) 

[0176] (^^, R»«2 ,j;7- ^ y v^T/V-^/^T 

[0 17 7] _ ^ ^ 

10 [<k6 8] 



[0 17 2] (^^'^ *5J:T^R 



20 



i( ET9) 3 
RI59 «:5:v^^c^;^-i-x^^Q^f9fe J:v\ ) 

[0 17 3] 

r»M . .... .. 

(ET10) 



>iei 
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CN 

- [0 1 7 5] • - ^ 

[{be 7] 




(ET12) 

[0 1 7 8] (^4'. R^'^ fi*^J[^>^. ryi-:3^yvS> 

-To ) 
[0 17 9] 
[{^6 9] 




(Eri3) 



[0 18 0] {^>f , B tf-1 ~2<DS^-T?fe5„ ) 

- ib 1 8>U dbls^^*<oM^«i^Silfei3v>r^^ 

n i/p e/l^Sv 2.- >^D^:7'n1>yW^ 1 -~ 

- 1 -y^/W:n^/lx^, 4-3 — K:/^/t^^J'3'--b>V- 
;^ci:/^/wS. 3 . >:7an-2-y^/.u:/nbVV'^, 2 
•3 — Kv?:r2 Y:>f|^%^^ 0^ - 2 ^ 

/V'S. 2^:/n^- i, ^1 --^pf ^yv:r.^/uS/ 5 -:/ 
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[0 18 21 ^^i^wmmt LTfi, m^iti-^^ju 

2H — r y/us. . f^y yyus. hyryy 
yys> ^T-y y/i-s/^^Ti^^ff p>ix5o */c. io 

[0 18 3] ±fBS(c:®mLTt>J:v>E*ftSi: Urfi. 
— ^X'^/K ^'^^v^^A, >^7^>^u>^Si, K 

[0184] mmA^mm-i^i^- A^^^ofprn 
[0 1 8 5.1 ■r?tt>t>, g»f5«si7i^(o®^^i^^igij.,ms^«i 

ij^y 7"yK v^.Ji^yuji— .xvw; ^ h ^ t: K 

d:7^ ai^uv^y =2— /wv?y ^/uoi— 7=^/1^, 

^/UTt^/VAT^i^x t K. >?y ^yV2j^/uAT^ K. i^y^ so 



[01871 

[^Jfe0*Jl Ji^Ttc;*:^^^. mmMs itKfi?ilfc 

« y 7^ h 7 -fe vK^fr)) 
^^fiajl C5, 1 2-C^;^-:^f y-6. I l-7"h7-fe> 

iSffil^^g^ii^Lfcs 0 Om i(?:)2op77;^=i(;i. ffiffe 

/U2 2g (0. 2mo \) t. N, N — C/y^/l^ 
4^/^^r ^ K2 0 Om 1 t^m±. ^ (btCjiKi^Loo 
jg^g?:^ \}^M^6 6. 2g (0. 48mol) SrJ!lD;t> 4 

0-5 ot:T'mrpi. ^K^Lrj^ij^^-yr/c, 

[0 18 81 o^'iC-(^)^/S;fg?$:^?a^X*?&aiL/c^. 
^^<W^Wyfj:itt^^ tiII5^(lc)T*^$tb^2, 3-v? 
iJrnn-l, 4 h Jry V4 5 . 2g (0. 2mo 

1) ^JSTL. ®Tm. wxj^m^MmLx. 4ot:r*i 

^^^K^i.Xj^Jt^^'^tCo ^l^XKJZ^m^ik^LX 

it(l|Xffl:4 3. 8g,liX^8 3. Q%) o 
[ 0 18 91 ±fB^^iK?0#^iR®l|3lX-<^ hJi^^m2 

'g'^0ij2 [2-y5^/P-5, 1 2-v^;^=^y-6, 11 

^"C^S4 -y ^yV'- 1 , 2 -v/^^^r v-O^if V2 4. 
8g (0. 2mql) ^ffiV^7t w <!:i^^ll^^0ij 1 ^(^. 

(I|X^8 0. 5%) o 

,[0.1 9 0] ±,^^m^<o^^m^w^:^-<^ 

^iSum 3 C 2 - t - 5 , 1 2 - i^:^?^ y - 6 , 

:y^y^Sr-foS 4 - t i , 2 - 

ifV33. 2g (O..2mol) ^fflV>fc: r ^ J^fl-fl^g- 

i^^Sjjg (KK^ 8 7 . , 3 %) V 

[01911 ±.^^m^<D^*^mwsL7.-<i;y)^^ 

t^^-To . ... 
-&fiS;^j4 [2, x.-^^A — 5, 12-v?':^^ 

y-6, 1 1 -X h7-fe>:i^^>'^^fi£] . 
:«7'r =3-/i-{;i«x.T. H»fa-«:^(id)4'OR>«> . R»d 
^ 3 ig^r/^/i-S-Cfo S 3 . 5 - t -:y^/U- 1 , 2 
-i^:^^>^:^-^:^4 4. 4g (0. 2^10!) Srfflv> 



37 
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^t^^mmit-^^^mmi^fc mm9 1. 5%) o 

[0 19 2] ±U^f&^(Oi^^m^RU:^^^ h/i-^ias 
-^f&mS ln-zf^J\^ 5, 1 2-i^;^=^y-6, 11 

-y^yVS-e*>Sn->^^/l- 1, 2-i^:^^>^>'-^ 
>_*4 _;jt;vl^;j}?af-v/U— f 4 2 g (0. 2 mo 1 ) ^rffl 
^iU^fi-^^^Jl ^ ^^^^-UT. HulB^(l-5) -c 

m^ti.hmmit^^immvti mms s. 2%) o 
[01 9 3 ] -:tm^f&m(Dmi^mm^:^^^ e 

-g^^^i 6 [ N - 2 — r y n fcvi^ - 6 - y =^ 

2 0 Cm l<^-:^^:7^;:^=i(CI\; 4 - /t^i/P ^ 1 , 2 - 
v^:^=^rv/^>^-^Vl 6 g (O. 0 7mo 1) i^^5 

0 tn 1 2 yy'r^ tvi^- 6 -;^5^/V'r^ y 1 5 
g (o. imo 1) t^mx,^ mmrx*i^ms_i)><n 

'to 1 9 4] o#'(cj;|BKiS*K^7k{cf^r. '^^ 

(Id) ^ o R jis:^ (lb) ^ ti^mxhv . 

^>o-^^^(lb) 4^c^R2'>^W y^T'n fcVu*. R2f 
/i^mx^^ 4 - (N- 2 — f y :y'ti.lf/l>-6 - 
i^^ju^^'^^ y ;^^/uy -1 - 2 -y^i3ev'-c>^-^i/^ 

-^^L/c .(ilX*l 2. 9 g. «X-^6 8'. 7%) o 

[ o 1 9 * bT-iiia 4,^^ (N - 2 ~ >r y 

-y^^-^yS 3. 8g (0. 2m'o r) <^fflVvfer^J^ 

^mmiiA>xy MI^^<i-6) %*$;H^#. 

laib-g^i^^Sfitbfc (1151^7 8. 3%) o Jim^^«9<0 
. «7=^v^^/V3teMffl^3ttf-X¥®M) » ■ ^ ^; 

>3^6mft^^. lETL^MMi?^^^ Mia^(7-i) -T?^^ 

:i>W) -^ 3 i 3 ' ^ v^X ^>W< V? {' t pT = 5 

6 e V ) 5 o mm^t ; ^mmBx^ 6 



[0 19 61 ^LXrc^^H^i?^^. igmi4St^-C^5T 

yi.^ z^.j^A^w±tc. ^yy^^-hm^xm^t-. 1 

0 0°CT'6 O^^PpI. tJ^m^i^^ii'T. fliJf: 1 5 - 2 0 ju 
^j&S«^j2 

X. BijfS^(CG2) T-^$tii>;^^y^i5^^/^:7i$'ni/r 
^^^(Ip = 5. 3 2eV) SSaSfB^^S&fllbrcr i:^ 

mmms. 4 

S^i^illMi: UT. 5, 1 2-v^;d-=3ry-6, 11-^' 
h^ir>'v^:^>-j::ftx.T. ^^9^J2T'^fc. tfJlS^(l'- . 

2) -t?^$ix5 2-;^^/^-5, 12-v^:r^y-6, 

1 1 -7^ h7'feVi;^:^>3 bmSSBSr^fflbfcr tJl^^ 
ti. H;^^] 1:2^ isl^d LT. ^SMg53tS^*'t*^ 

^*S«»J5. 6 

20 m'^Wj^MtVX. 5, 1 ii-'r 
hy-^yi^:t>^{ziX^X. ^f^msx^ti. Hufas;(i- 

3) r'^^n5 2-t->^^/V-5, l2-:J^>^y^ 
6. 1 1-7^ f^-tV>?;d->' 3 0**gi5<l:i^ffiUfcr:^ 

i^^ti. *jg^ji. 2<bi^^{^bT. ^mmm^m^^ 
mmmi. 8 . . ^ 

m^^i^^J^Ur. 5, 1 2-i;^:^=3ey-6, 1 1 -X 
h^ir>-v>;d-:/tc{-^:^-C. 4^«?iJ4 -Cx.fc. mJiS^d- 

4) -eft^tLS2, t 12-i> 
30 :^^y-6. 1 1— -7" h ^ir>i/:r>'3 OSS^^^ffl 

vmmti 2 ■■' ^'^ - ^ 
m'f'^mn t lyx, &; ;v2 - v^;^^ y- &v 1 1 ^-t^ 

hy±:yiy:t:y{^iX£X. iulE^(3-i) 3, 

4o it¥tms ' ' • 

[ b- r 9 7] ±fB#^ife^i. tt;tS5Mom¥#x^3fe(*^t- 
fc. ■ ; ^ • • 

v^zn (G E N T E C ) itmco K ^ A^S^^M 

:50 HSr^;tT\ 7 0 6 VfcWS^-^fco 
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[0 1 9 81 ^LT, ±t^^^m(Dm^^mx^^^y^f:i 

Xf^y)thLfz. gfe^7 8 0 nm (^{1*^2 Onm) . ^ 

1 6 ^ w/c m2 (DmB±^\ ±tmm.^m(Dm^ 

r^^;i>^ ^330msec. Si© LrcB#>^.T'(7)^Dim{4 

^Tfet^miivL (V) tLxmi'^i.fzo z<7)m^m 
[0199] m^^m 1 f-^-To 

[0 2 0 0] 



[^11 





mm 


mum 


iE?L 


VL 
(V) 




CG 1 


1 - 1 


7-1 


2 1 0 




C G 2 


! - 1 


7-1 


r> r» o 
Z A O 




CG 1 


1 - 2 


7-1 


19 9 




CG2 


1 - 2 


7 - 1 


2 1 2 




CG 1 


1 - 3 


7-1 


1 9 4 




CG2 


i -3 


7-1 


2 0 9 




CG I 


1-4 


7- 1 


1 9 0 




CG2 


1-4 


7-1 


2 0 3 




CG 1 


3- 1 


7-1 


2 2 0 




CG2 


3-1 


7- 1 


2 4 2 




CG 1 




7-1 


4 7 8 



[0 2 0 1] {{v'^y^/i^^umm^i^ 



mmm^ :^(2-i) x*m:^fi^p-^i^./^^i^ {mt 



MtcM&^O. 8 1V) 

mmWlO : ^(2-2) -e^^tt-5 2, 6-v?t-y^/U 

-p — mitmyx:mi<L- I, 3 i v) 

^J!fe0iJl 1 :^(3-l) xm^tl^S. S-v^^^yU- 
3' . 5' -v^ t -:/^/U-4, 4' ->^7iii/:¥y >- 

(mitm5vm{iL - 0 . 8 e v ) 

^S6^Jl-2 : ^(3-2) Xm^tl^S. 5, 3' , 5' - 
h7=^;^ .( t ->^^yU) -4. 4' -v^y^zc/^^/v 
(®{baS5nSffi-0. 9 4 V) 
10 HffiMl 3-16 

m.^m^Mtl.X. 5. 1 2-v^::?i-:^ry-6. 1 1 — r 
h y.± >^i;^yt>^{C{^:tX. ^fStm 2 T*;tfc. Hffl5^(l- 
2) T'S^n^ 2 ^/U- 5. 1 2 -v^3j-^ry- 6, 

1 1 — r hy±>i^:^i^3 omm^^i^mi.ti:Lt^^ 
li. nis^y 9- 1 2 <b[^^(^LT. *ss^^S3t^^w-r 

3ijSS^il7 — 2 0 

«^^ig»J<tLT, 5, 12-v^:^^y-6. 11-7^ 

20 3) X^^^X5 2 - t -T/^yP— 5, 12-^>;d-=¥y — 
6, 11 —7^ h^ir^-v^xf^S oasas^^^L/c:!-^ 

lliS0ij2 1-'2 4 

Md^^i^^Ji: LT. 5. 1 2->^:^:^y-6. 11-7^ 
4) T-^$tL5 2, 4->?- t ->^^yU-5, 12-v^ 

^=^y-6. 1 i -y' hy±>iy:t>3 omm^^mm 
[0 2 o 2] ±td.^mmm<om^^Mmytmc-o\^^x. 

$r^2. 3Jc^i-o 
[0 2 0 3] 
[^21 



so 
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lErL 


V L 












CV; 


^mm 9 


CGI 


1 — 1 


2—1 


7—1 


2 0 9 




CGI 


1 — 1 


2 — 2 


' ~ 1 


19 5 


t-t:> t A /ail 1 


CGI 


1 — 1 


3—1 




19 3 




CGI 


1 - 1 


3-2 


7-1 


191 




CO I 


1 - 2 


2-1 


7-1 


1 9 0 




CGI 


1 - 2 


2-2 


7-1 


18 7 




CG I 


1-2 


3-1 


7-1 


18 3 




CG 1 


1-2 


3-2 


7-1 


18 0 














VL 












(V) 


mmn 


CGI 


1-3 


2-1 


7-1 


1 9 0 




CGI 


1 - 3 


2-2 


7-1 


1 9 0 




CGI 


1-3 


3-1 


7t 1 


1 8 3 


mmm2o 


CG 1 


1-3 


3-2 


7-1 


1 7 9 


mmm 


CGI 


1-4 


2-1 


7-1 


1 8 1 


mam 


CG 1 


1-4 


2-2 


7- 1 


17 8 


IIKI0I23 


CGI 


1 -4 


3-1 


7-1 


17 8 




CG 1 


1-4. 


3-2 


7- 1 


1 7 1 



^M2'6 - ■ ■ ' \' ' '■: • ■ 

2) T*^^n52->^^/^-5, 1 2-v^:^=¥y-6; 

m^^i^^Ji: UT. 5,1 2-v?;t'=3e-y- 6, i 1— f 

3) T*^$n6 2- t -~:/^/V--5, 12-v?::^-^y- 

*ife0y2 8 

S^tiaiSJ^ Ur. 5. 12-i^:^^y-6. 11-7^ 



^1S««2 5 - 

-e 5 X mm^m >^ n v-r 1 o o ss 

SiJi:. SS^;^5iT*fc5/i^y O OS* 

SPt^. 2 o O OfifillPO-r h^t Kc3 ^^^^'^^ t> 

[0 2 O 6l^LXrcD^:mfg^. ^si^s^tt^fcsr 
fv^z=.^j>.m^±.\^. -r^f hfetcT^*U 1-40 

0 ot:T*6 o^^-PbI. iftm^iS^-frT. ^jpi /imom^ 

^it®^?^^Lfc„ otic, -g^^^ 

iT-^y^. tftia^o-i) -e^^nss, i 2-i;?:^=3ey 

-6, 1 1 -v" b^'fe:>'v^:^>'l 0 OSS^h. 
fliT*feS:^Ky M O Ofift^aJ^^. 8 0 Ofi 

[0 2 0 7] ^ Lr r OM^®^. ±|Bm#lS*S-t 
5/>^^- hfe{--C^^L. 10 0t:T*6 0^J' 



43 



(23) 



7 7 7 6 3 

44 



,^^y-6, 1 I -7^ h7^r>v?;5^>'3 01 
® ^ W-r 6 X ^ /U3ta^.ffl <7)^^ i^SSiig L fco 

5r->^^^/^- 3' , 5\- v^ t ->^5^/U-.4, 4' - 

[ 0 2 0 8 ]; Jiia#*i6«?JJ. JtKCT(Z>Sf-3^SiS*(*:tc 
[0 2 0 91 



[0 2 101 ar-rj^i/^mmm^i^ mmm » 

I) : 
[02111' 
[^b7 0l 



10 









VL 
(V) 


mmm25 


CG 1 


I - 1 


3 5 6 




CG 1 


1 - 2 


3 19 




CG 1 


1-3 


3 15 




CG 1 


1 - 4 


3 0 7 




CG 1 


3- 1 


3 4 6 



20 




(0 2 121 T-^^nS^fc^^ (Vp=f=5.. 5 0 eV);" 

[0213 1 ±^'^0mm. it^W(om4-^'M^ 



^ (11-1) 

e:c: ) 1>-C.. S^g^$&j5>ib3 3 Om s e c. SiS L^h 

0#^X*<?>*Dim<^.^^7fe^mffiVL (V) t LTSiJ^ 
LTto wC36^3ti^®ffiVL (V) ig3t«: 

[-0 2 .1 5 1 >Jg^|r^;5 JC:^-t-o . " 

(0 2 1 61 ■ - ' - ' 

^51 • . 



v^m l^'r^ y^^, (Q E NT EC) ttSi*^ K7 

£E^:tti;^-c.. ^<D^^®^+7 0 oy(c:^®$.*/::o;.. 

(0214 1 ^ LT, ;JifB^®l^(7>@**MT$>5^^ni 





mm 




iEfl 


-VL- 

<y) > 




11- 


1 


1 - 


I 


7- 


1 


2 6 0- 


IISIM30 


11- 


i. 


1 - 


2 


7- 


1 


2 4 0: 


ilife^si 


11- 


\ 


1 - 


3 


7- 


1 


2 3 6. 




11- 


1 


1 - 


4 


7- 


I 


2 3 2 




11- 


1 


3^ 


1 


7^ 


1 


2 9 4 




11- 


1 






7- 


1 


5 2 1 



(24) 



4*^¥9- 7 7 7 6 3. 



45 



46 



^^5effi Lifers i^^ji. mmm2 5--2 )tmm4t 

10 2 18] ±ia#«Jfe^il, tt:t55^J<^m^^SiS3t(*:(c: 

[0219] 
1^6] 



[0 2 2 1 1 ±iai^*jfe^jom^^s^5t<*(coi>r. 

7 {c^i-o 
[0 2 2 21 
[^71 



io 









VL 

CV) 




11- 1 


1 - 1 


3 4 9 




11- 1 


1 -2 


3 2 5 




ii-i 


1 -3 


3 2 5 




11- 1 


1 -4 


3 1 5 




11- 1 


3-1 


3 8 6 







ST 


mmm 


VL 

(V) 




CG 1 

CG2 


1-5 

1 - 5 


7 - 1 
7-1 


20 3 
2 19 



[0 2 201- Hy'i^^/^mmmm^f^ (mmm) » 
mmw 3 7 3 8 

Ml^WT^MtX^X. 5, 12-v^^^y-6, 11-/7^ 

5) ^n^n- Zf^/l^ 5 , 12 - v^,^^ 6 

1 1 -7^ h7ir:Xv^;^>'-2-:^/w#^^^l>yr- H3 Oft^^ 



[0 2 2 3] (^^M^M^S 
3IJ6M39^42 . J/^ \ 

ffl;^$wai^;^ br, s-y'i 2 -^i^pd-^^y-e, 11-7^ 

h 7 -feV V (vlf^ £x\ -^^KW 5 1? ;t 3t . . RU ( 1 - 
5) -e|^$tV5n-p^^/w' 5,; I:2^^i5tf^y-6, 
1 1 -7" h^ir V-J:/:^>-2 -J?/W/K^.V OM. 

[0 2 24] ±ia#l^*^j(OmT'^S^3tW:ioV>T. 
/[O 2 2 51 











iEfL 


VL 












(V) 


Illi0!{39 


ec 1 


1 - 5 


2-1 


= 7-1 


1 9 5 




\|,c 1'; 


5 


2 - i 


7 - 


19 1 


l^ifeM41 




; 1 ^ 5 


3 - 1 


7-1 


19 1 




CG/r 




3 - 2 


7-1 


1 8 7 



5)V^^ti^^ n^>^Wi^ 5;^i 2^^ ■ 

1 a^y- h^^yi^^V^- 2 -^>i-^^v^.l<r^ Kl 0: 0 

xy f^mmk^^4tt^ 



^ [0 2 2 8 ] 
[1^91 





■■'tit- 




VL 

(V) 




CG I 


1-5 


320; 



50 



to 2 2f9 y {(r'Ti^'ifytmmm^ )) 

Vr.^ 5 ; -i 2 -i^&^^ y ^ 6 , 1 1 -y" 
1 V^¥^P'^^i^i>:^S^^i^^^y^ 



(25) 



!^mW-9- 7 7.7 6 3 



47 

[0 2 3 01 ±,mmmm<Dm,iF'^mmytm^r>\.^x. 

10 2 3 1 1 .\ 
^101 



m 











VL 

<.V) 


fliSM44 


11- 1 


1 -5 


7-1 


2 5 0 



10 



[0 2 3 2 ] «r-^c2 ^3fea^^.iS5ti*; mmm) » 

la^fiiig^Jt LT. 5, 2-v^::*-^y~6, 1 1 -7^ 

5) T'^^n^n-y^/i- 5, l'2-v^;^:3ey-6,; 

[0 2 3 3] ±^^mmm(Dm^^Mmytm:i^\^^x^ 

1 1 
[0 2 3 4] 



20 









VL 

(V) 




11- 1 


1-5 


3 4 0 



30 



[0 2 3 5] an^.f/i^^mmmyti^ immm) ». : • 

MM&\4 6. 4 7 , . 



48 

6) x^^ti^N-2-^ yifvu^/u-e-^^/x-ynz 

^ y ;^^/U-5, 1 2-v^7^:^y-6, 11- 

[0 2 3 6] ±,mm'mj&m(Dm.^'^M^%m^^y^^x ^ 

1 ,2 (d^i-o 
[0 2 3 7] 
^12] 









iE?L 


VL 
(V) 


1121110946 


CG 1 

eG2 


1 -e 

1 - 6 


7-1 

7 - 1' 


1 8 9 

2 0 0 



[0 2 3 8] {{frJ^;i^^m.mm^^w. {^mm-m^^ 

a^^iHSUt^LT.. 5. 1 2-v^::f^y-^6, 1 1 -7^ 

6) r-^$tb5N-2--f yr^'otf/i— 6-^^/p>^:n 

cnyl^— ^ ^ y p<^/P-5, x2-v^^^ry-6, 11- 

[0 2 3 9 1 ±M^'mmm<om^'^mm%m^<:>\^^x^ 

[0 2 4 0] 
[^13] . 





mm 

mm 








VL 
(V) 




CGI 


1-8 


2-1 




17 9 




CGI 


1-6 


2-2 


7 - ii 


1 7 5 


1^01150 


CGI 


1-6 


3 - 1 


7-.!l ' 


1 7 I 


11260951 


CG 1 


1 - 6 


3-2 


7 - ;i 


1 6 7 



[ 0 i2 4 1 ] (mmm- ))'^' 

IIJ60y5 2 

m^SijIiaiJt LT/S, 1 2-i^;d-^y- 6, 11-7^ 

6) -e^$n«»N-2->ry:7'D tvu-6-^^/u7:ji 
~/^--r ^ yp<^/u-5. i2-v?^^ry-6, ii- 
7^ h7't>':^;^->i 0 qmmut:m,m\^tL^ t^^[t. 
mMm2 stmm^ x^x^mmmm^m^m-t^'fi^^ 



[b 2 4 2] .•±lall^6fi^»I<o®4^J^^7t*l-ov^r : tfr 
mi 4*c^-r, . - . 

[024 31. 
[«14l 



so. 



mmw-s-i 7 7 6 3 



49 









VL 

CV) 


mm52 


CG 1 


1 - 6 


3 0 2 



1 0 2 4 4 1 {{T^u^^mmm^i^ (^mm) » 

m'f-^mm't LT. 5, 1 2-v^:^^y-6, 11 -"r 

6) X*^^ixSN-2-^y:7"DfcV^-6-;?<^/t':7 3i 

^ y ^^/l— 5, 1 2-v^:^=^y-6, 11- 10 

jffit?*! 2 9 tS-EX . ^JlMjS**^ **-r 6 T 

[0 2 4 6] 



[*1 5 ] 









iE?L 


VL 




11-1: 


-. 1-6 


7 - 1 


2 2 8 



[0 2 4 7] <<T-^a ''(«SM) » 



mmM 5 4 

m^^i^^j^ Ut. 5, 1 2-i^:t^ 6 . 11-^ 

6) X^^tL^N-2-'Yy>^n t:V^^6^y^yl-:7:ii 

^/v— f 5: y ^f^/i^- 5, i 2^v?:^^y-6, i i - 

[0 2 48] ±|^=&^^6^ioa^^K^3fe^*:fcoV^l^. 



50 

1 6 tc^-To 

[0 2 4 91 









VL 
(V) 


mmtm 


11- 1 


1-6 


3 0 4 



[0 2 5 0] 

[iii®(D^^?:^i^j.^i' 

(D. m3\m.m (vy tmm (ma) tcomm^^-r^y 

[US] :^mm<o. ^f&m 2 tfci^^<o#^«i 
[0 4] T^MB^co. ^f^m 3 x-^fijc L.yh^^ife.<?5*^^ 

[HI 6 ] >^mmk>:. sx^fS. vti^fSim<om^m 
[m 7 1 ^jS.me x^^ vti^k^cD^^^ 



(27) 



[1121 





40b0 MbO 32bO 28b0 2400 2000 lObO 

ft Com*-* > 



(28) 



mM^9-7 7 7 6 3. 



ims] 




4000;. .3800 3200 V 2«b0 2400 2000 '16b0' 



40b 



[Bel 




(29) 



¥fm^9- 7 7 7 6.3 



7 a.'^ h^—i^ <r>m.^ 

(72)%lll]# fc^* g?- 

±^m±fRm^^K^m 1 T @ 2 #28^ . 



